Робоча програма «Паливо та обладнання для його спалювання» для студентів, які навчаються за спеціальністю 144 «Теплоенергетика».

Program of the discipline «Fuel and equipment for its combustion» specialty 144 «Heat engineering» by Костюк, О. П.
Ɇɿɧɿɫɬɟɪɫɬɜɨ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ ɍɤɪɚʀɧɢ 
ɇɚɰɿɨɧɚɥьɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ 
ɇɚɜɱɚɥьɧɨ-ɧɚɭɤɨɜɢɣ ɿɧɫɬɢɬɭɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɨɛɥɚɲɬɭɜɚɧɧɹ 




ɉɪɨɪɟɤɬɨɪ ɡ ɧɚɭɤɨɜɨ-ɩɟɞɚɝɨɝɿɱɧɨʀ 
ɦɟɬɨɞɢɱɧɨʀ ɬɚ ɜɢɯɨɜɧɨʀ ɪɨɛɨɬɢ 
______________  Ɉ. Ⱥ. Ʌɚɝɨɞɧɸɤ   
« 10 »     ɠɨɜɬɧɹ      2018 ɪ. 
 
                                                                                    01-06-62 
 
ɊɈȻɈɑȺ ɉɊɈȽɊȺɆȺ ɇȺȼɑȺɅЬɇɈȲ ȾɂɋɐɂɉɅȱɇɂ  
Program of the Discipline  
 
ɉɚɥɢɜɨ ɬɚ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɣɨɝɨ ɫɩɚɥɸɜɚɧɧɹ 
Fuel and equipment for its combustion 
 
ɫɩɟɰɿɚɥɶɧɿɫɬɶ 144 «Ɍɟɩɥɨɟɧɟɪɝɟɬɢɤɚ»  






















 2  
Ɋɨɛɨɱɚ ɩɪɨɝɪɚɦɚ «ɉɚɥɢɜɨ ɬɚ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɣɨɝɨ ɫɩɚɥɸɜɚɧɧɹ» ɞɥɹ ɫɬɭɞɟɧɬɿɜ, ɹɤɿ 
ɧɚɜɱɚɸɬɶɫɹ ɡɚ ɫɩɟɰɿɚɥɶɧɿɫɬɸ 144 «Ɍɟɩɥɨɟɧɟɪɝɟɬɢɤɚ». – Ɋɿɜɧɟ: ɇɍȼȽɉ, 2018. – 16 ɫ. 




Ɋɨɡɪɨɛɧɢɤ:   Ʉɨɫɬɸɤ Ɉ. ɉ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ɤɚɮɟɞɪɢ ɝɿɞɪɨɟɧɟɪɝɟɬɢɤɢ,  





Ɋɨɛɨɱɭ ɩɪɨɝɪɚɦɭ ɫɯɜɚɥɟɧɨ ɧɚ ɡɚɫɿɞɚɧɧɿ ɤɚɮɟɞɪɢ ɝɿɞɪɨɟɧɟɪɝɟɬɢɤɢ, ɬɟɩɥɨɟɧɟɪɝɟɬɢɤɢ ɬɚ 
ɝɿɞɪɚɜɥɿɱɧɢɯ ɦɚɲɢɧ 
 
ɉɪɨɬɨɤɨɥ  ɜɿɞ   «4»  ɜɟɪɟɫɧɹ    2018   ɪɨɤɭ    № 1   
 
 
Ɂɚɜɿɞɭɜɚɱ ɤɚɮɟɞɪɢ             _______________                                (Ɉ. Ⱥ. Ɋɹɛɟɧɤɨ)   




ɋɯɜɚɥɟɧɨ ɧɚɭɤɨɜɨ-ɦɟɬɨɞɢɱɧɨɸ ɤɨɦɿɫɿєɸ ɡɚ ɫɩɟɰɿɚɥɶɧɿɫɬɸ 144 «Ɍɟɩɥɨɟɧɟɪɝɟɬɢɤɚ» 
                        
ɉɪɨɬɨɤɨɥ  ɜɿɞ   «26» ɜɟɪɟɫɧɹ     2018   ɪɨɤɭ    № 1   
 
 
Ƚɨɥɨɜɚ ɧɚɭɤɨɜɨ-ɦɟɬɨɞɢɱɧɨʀ ɤɨɦɿɫɿʀ     _____________               (ȼ. Ɂ. Ʉɨɱɦɚɪɫɶɤɢɣ)   





                                                       
© Ʉɨɫɬɸɤ Ɉ. ɉ., 2018 ɪɿɤ 













 3  
ȼɋɌɍɉ 
ɉɪɨɝɪɚɦɚ ɜɢɛɿɪɤɨɜɨʀ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ «ɉɚɥɢɜɨ ɬɚ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɣɨɝɨ 
ɫɩɚɥɸɜɚɧɧɹ» ɫɤɥɚɞɟɧɚ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɨɫɜɿɬɧɶɨ-ɩɪɨɮɟɫɿɣɧɨʀ ɩɪɨɝɪɚɦɢ ɩɿɞɝɨɬɨɜɤɢ 
ɛɚɤɚɥɚɜɪɿɜ ɫɩɟɰɿɚɥɶɧɨɫɬɿ   144 «Ɍɟɩɥɨɟɧɟɪɝɟɬɢɤɚ». 
ɉɪɟɞɦɟɬɨɦ ɜɢɜɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ є ɪɿɡɧɿ ɜɢɞɢ ɨɪɝɚɧɿɱɧɨɝɨ ɩɚɥɢɜɚ 
ɞɨɛɭɬɿ ɩɪɢɪɨɞɧɿɦ ɬɚ ɲɬɭɱɧɢɦ ɲɥɹɯɨɦ. Ɂɛɟɪɿɝɚɧɧɹ, ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ, ɨɫɧɨɜɧɿ 
ɮɿɡɢɤɨ-ɬɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚ ɫɩɨɫɨɛɢ ɩɟɪɟɪɨɛɤɢ ɩɚɥɢɜɚ, ɚ ɬɚɤɨɠ ɩɪɢɫɬɪɨʀ ɬɚ 
ɫɩɨɫɨɛɢ ɫɩɚɥɸɜɚɧɧɹ ɩɚɥɢɜɚ, ɹɤɿ ɛɚɡɭɸɬɶɫɹ ɧɚ ɪɟɚɥɿɡɚɰɿʀ ɤɨɧɰɟɩɰɿʀ ɟɧɟɪɝɨ- ɿ 
ɪɟɫɭɪɫɨɡɛɟɪɟɠɟɧɧɹ.  
Ɇɿɠɞɢɫɰɢɩɥɿɧɚɪɧɿ ɡɜ'ɹɡɤɢ: ɧɚɜɱɚɥɶɧɚ ɞɢɫɰɢɩɥɿɧɚ «ɉɚɥɢɜɨ ɬɚ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɣɨɝɨ 
ɫɩɚɥɸɜɚɧɧɹ» є ɫɤɥɚɞɨɜɨɸ ɱɚɫɬɢɧɨɸ ɰɢɤɥɭ ɩɪɨɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɿɜ 
ɫɩɟɰɿɚɥɶɧɨɫɬɿ 144 «Ɍɟɩɥɨɟɧɟɪɝɟɬɢɤɚ» ɿ ʀʀ ɜɢɜɱɟɧɧɹ ɩɟɪɟɞɛɚɱɚє ɧɚɹɜɧɿɫɬɶ ґɪɭɧɬɨɜɧɢɯ 
ɡɧɚɧɶ ɿɡ ɪɚɧɿɲɟ ɜɢɜɱɟɧɢɯ ɧɚɜɱɚɥɶɧɢɯ ɞɢɫɰɢɩɥɿɧ: «ɏɿɦɿɹ», «Ɏɿɡɢɤɚ», 
«Ɍɟɩɥɨɦɚɫɨɨɛɦɿɧ», «Ƚɿɞɪɨɝɚɡɨɞɢɧɚɦɿɤɚ», «Ɍɟɯɧɿɱɧɚ ɬɟɪɦɨɞɢɧɚɦɿɤɚ». 
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Ⱥɧɨɬɚɰɿɹ 
 
Іɧɠɟɧɟɪɧɚ ɩɿɞɝɨɬɨɜɤɚ є ɧɟɜɿɞ’єɦɧɢɦ ɫɤɥɚɞɧɢɤɨɦ ɮɨɪɦɭɜɚɧɧɹ ɩɪɨɮɟɫɿɣɧɨʀ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ ɣ ɜɚɠɥɢɜɨɸ ɩɟɪɟɞɭɦɨɜɨɸ ɚɤɚɞɟɦɿɱɧɨʀ ɬɚ ɩɪɨɮɟɫɿɣɧɨʀ ɦɨɛɿɥɶɧɨɫɬɿ 
ɫɬɭɞɟɧɬɿɜ.
 
ɉɪɨɝɪɚɦɚ «ɉɚɥɢɜɨ ɬɚ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɣɨɝɨ ɫɩɚɥɸɜɚɧɧɹ» ɪɨɡɪɚɯɨɜɚɧɚ ɧɚ ɫɬɭɞɟɧɬɿɜ, 
ɹɤɿ ɧɚɜɱɚɸɬɶɫɹ ɡɚ ɫɩɟɰɿɚɥɶɧɿɫɬɸ 144 «Ɍɟɩɥɨɟɧɟɪɝɟɬɢɤɚ». ɉɪɨɝɪɚɦɚ ɩɟɪɟɞɛɚɱɚє 
ɤɨɦɩɥɟɤɫɧɟ ɜɢɜɱɟɧɧɹ ɧɚɭɤɨɜɢɯ ɨɫɧɨɜ ɬɚ ɦɟɬɨɞɨɥɨɝɿɱɧɢɯ ɩɿɞɯɨɞɿɜ ɞɨ ɜɢɪɿɲɟɧɧɹ 
ɩɪɨɛɥɟɦ ɞɨɛɭɜɚɧɧɹ, ɩɟɪɟɪɨɛɤɢ, ɡɛɟɪɿɝɚɧɧɹ, ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɬɚ ɫɩɚɥɸɜɚɧɧɹ ɩɚɥɢɜɚ. 
 
Ʉɭɪɫ «ɉɚɥɢɜɨ ɬɚ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɣɨɝɨ ɫɩɚɥɸɜɚɧɧɹ» ɧɨɫɢɬɶ ɦɿɠɞɢɫɰɢɩɥɿɧɚɪɧɢɣ 
ɯɚɪɚɤɬɟɪ ɬɚ є ɜɢɛɿɪɤɨɜɢɦ ɤɭɪɫɨɦ ɩɿɞɝɨɬɨɜɤɢ ɮɚɯɿɜɰɿɜ-ɬɟɩɥɨɟɧɟɪɝɟɬɢɤɿɜ. ȼ ɤɭɪɫɿ 
ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɮɿɡɢɤɨ-ɬɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɿɡɧɢɯ ɜɢɞɿɜ ɨɪɝɚɧɿɱɧɨɝɨ ɩɚɥɢɜɚ, 
ɬɟɯɧɨɥɨɝɿʀ ɿɯ ɞɨɛɭɜɚɧɧɹ, ɩɟɪɟɪɨɛɤɢ ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ. Ɉɫɨɛɥɢɜɚ ɭɜɚɝɚ ɡɜɟɪɬɚєɬɶɫɹ ɧɚ 
ɩɪɨɛɥɟɦɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɚɥɢɜɚ ɬɚ ɧɨɜɿ ɟɮɟɤɬɢɜɧɿ ɬɟɯɧɨɥɨɝɿʀ 
ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɨɰɟɫɭ ɫɩɚɥɸɜɚɧɧɹ ɩɚɥɢɜɚ, ɜɢɛɨɪɭ ɨɩɬɢɦɚɥɶɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ 
ɫɩɚɥɸɜɚɧɧɹ ɩɚɥɢɜɚ ɧɚ ɩɪɨɦɢɫɥɨɜɢɯ ɜɢɪɨɛɧɢɰɬɜɚɯ ɡ ɦɟɬɨɸ ɟɤɨɧɨɦɿʀ ɩɚɥɢɜɨ-
ɟɧɟɪɝɟɬɢɱɧɢɯ ɪɟɫɭɪɫɿɜ.
  
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɬɟɩɥɨɬɚ ɡɝɨɪɚɧɧɹ, ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɿɧɧɹ, ɩɚɥьɧɢɤ, 





Engineering training is considered to be an integral component of formation of 
professional competence and an important prerequisite for academic and professional 
mobility of the students.
 
The program of «Fuel and equipment for its combustion» is designed for the students 
who studies for a specialty 144 «Heat engineering». The program provides comprehensive 
study of scientific fundamentals and methodological approaches to solving the problems of 
extraction, processing, storage, transportation and combustion of fuel.
 
It is a cross-disciplinary course and is a selective training course heat engineering. In 
the course are considered the physical and technical characteristics of various types of 
organic fuel, technologies of their extraction, processing and use. Particular attention is 
paid to the problems of integrated use of fuel and new effective technologies for the 
process of combustion of fuel, the choice of optimal equipment for combustion of fuel in 
industrial production in order to save fuel and energy resources. 
Key words: heat of combustion, combustion temperature, burner, injector, 
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ɡɚɜɞɚɧɧɹ: –   
28 ɝɨɞ 2 ɝɨɞ 
ɉɪɚɤɬɢɱɧɿ, ɫɟɦɿɧɚɪɫьɤɿ: 
Ɂɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ 
ɝɨɞɢɧ – 120 
16 ɝɨɞ 10 ɝɨɞ 
Ʌɚɛɨɪɚɬɨɪɧɿ: 
Ɍɢɠɧɟɜɢɯ ɝɨɞɢɧ ɞɥɹ 
ɞɟɧɧɨʀ ɮɨɪɦɢ 
ɧɚɜɱɚɧɧɹ: 
ɚɭɞɢɬɨɪɧɢɯ –  2,9 
ɫɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ 















ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɚɭɞɢɬɨɪɧɢɯ ɡɚɧɹɬɶ ɞɨ ɫɚɦɨɫɬɿɣɧɨʀ ɬɚ ɿɧɞɢɜɿɞɭɚɥɶɧɨʀ 
ɪɨɛɨɬɢ ɫɬɭɞɟɧɬɿɜ ɫɬɚɧɨɜɢɬɶ:  
ɞɥɹ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ – 58% ɞɨ 42%. 
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2. Ɇɟɬɚ ɬɚ ɡɚɜɞɚɧɧɹ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
 
Ɇɟɬɨɸ ɤɭɪɫɭ «ɉɚɥɢɜɨ ɬɚ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɣɨɝɨ ɫɩɚɥɸɜɚɧɧɹ» є ɨɜɨɥɨɞɿɧɧɹ 
ɫɬɭɞɟɧɬɚɦɢ ɜɦɿɧɶ ɿ ɧɚɜɢɤɿɜ ɭ ɜɢɜɱɟɧɧɿ ɨɫɧɨɜɧɢɯ ɜɢɞɿɜ ɨɪɝɚɧɿɱɧɨɝɨ ɩɚɥɢɜɚ, ɫɩɨɫɨɛɿɜ ʀɯ 
ɞɨɛɭɜɚɧɧɹ, ɡɛɟɪɿɝɚɧɧɹ, ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ, ɨɫɧɨɜɧɢɯ ɮɿɡɢɤɨ-ɬɟɯɧɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɚ 
ɫɩɨɫɨɛɿɜ ʀɯ ɩɟɪɟɪɨɛɤɢ ɿ ɫɩɚɥɸɜɚɧɧɹ.  
Ɂɚɜɞɚɧɧɹ ɞɢɫɰɢɩɥɿɧɢ «ɉɚɥɢɜɨ ɬɚ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɣɨɝɨ ɫɩɚɥɸɜɚɧɧɹ» – ɧɚɛɭɬɬɹ 
ɫɬɭɞɟɧɬɚɦɢ ɧɚɜɢɤɿɜ ɭ ɜɢɤɨɧɚɧɧɿ ɪɨɡɪɚɯɭɧɤɿɜ ɩɨɜɧɨɝɨ ɬɚ ɧɟɩɨɜɧɨɝɨ ɝɨɪɿɧɧɹ 
ɨɪɝɚɧɿɱɧɨɝɨ ɩɚɥɢɜɚ, ɜɢɡɧɚɱɟɧɧɹ ɬɟɩɥɨɜɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɞɭɤɬɿɜ ɡɝɨɪɹɧɧɹ, 
ɪɨɡɭɦɿɧɧɹ ɮɿɡɢɱɧɨʀ ɫɭɬɿ ɩɪɨɰɟɫɿɜ ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ. 
ɍ ɪɟɡɭɥɶɬɚɬɿ ɜɢɜɱɟɧɧɹ ɞɚɧɨɝɨ ɤɭɪɫɭ ɫɬɭɞɟɧɬ ɩɨɜɢɧɟɧ:
 
ɡɧɚɬɢ:  
-   ɨɫɧɨɜɧɿ ɜɢɞɢ ɨɪɝɚɧɿɱɧɨɝɨ ɩɚɥɢɜɚ ɬɚ ɣɨɝɨ ɜɥɚɫɬɢɜɨɫɬɿ; 
- ɨɫɨɛɥɢɜɨɫɬɿ ɫɩɚɥɸɜɚɧɧɹ ɝɚɡɨɩɨɞɿɛɧɨɝɨ, ɪɿɞɤɨɝɨ ɬɚ ɬɜɟɪɞɨɝɨ ɩɚɥɢɜɚ;  
- ɦɟɬɨɞɢɤɭ ɪɨɡɪɚɯɭɧɤɭ ɩɪɨɰɟɫɿɜ ɝɨɪɿɧɧɹ ɬɚ ɜɩɥɢɜ ɧɚ ɩɪɨɰɟɫɢ ɝɨɪɿɧɧɹ  
              ɞɢɫɨɰɿɚɰɿʀ CO2 ɬɚ H2O ɹɤɿ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɩɪɨɞɭɤɬɚɯ ɡɝɨɪɹɧɧɹ; 
          -   ɨɫɧɨɜɧɿ ɩɪɢɫɬɪɨʀ ɞɥɹ ɫɩɚɥɸɜɚɧɧɹ ɩɚɥɢɜɚ ɬɚ ɨɫɨɛɥɢɜɨɫɬɿ ʀɯ ɪɨɛɨɬɢ; 
- ɨɛɥɚɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ, ɦɟɬɨɞɢɤɭ ɪɨɡɪɚɯɭɧɤɭ, ɜɢɛɿɪ ɬɢɩɭ ɩɚɥɶɧɢɤɿɜ ɬɚ ʀɯ      
              ɪɨɡɬɚɲɭɜɚɧɧɹ ɜ ɪɨɛɨɱɨɦɭ ɩɪɨɫɬɨɪɿ ȼɍ ɡ ɬɨɱɤɢ ɡɨɪɭ ɦɚɤɫɢɦɚɥɶɧɨʀ    
              ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɛɨɬɢ 
ɜɦɿɬɢ:  
-  ɜɢɤɨɧɭɜɚɬɢ ɪɨɡɪɚɯɭɧɤɢ ɩɨɜɧɨɝɨ ɬɚ ɧɟɩɨɜɧɨɝɨ ɝɨɪɿɧɧɹ ɛɭɞɶ-ɹɤɨɝɨ ɨɪɝɚɧɿɱɧɨɝɨ    
   ɩɚɥɢɜɚ ɩɪɢ ɡɚɞɚɧɨɦɭ ɡɧɚɱɟɧɧɿ ɣɨɝɨ ɫɤɥɚɞɭ, ɤɨɟɮɿɰɿєɧɬɭ ɧɚɞɥɢɲɤɭ ɩɨɜɿɬɪɹ,   
   ɜɨɥɨɝɨɜɦɿɫɬɭ ɩɚɥɢɜɚ ɿ ɩɨɜɿɬɪɹ, ɹɤɿ ɧɚɞɯɨɞɹɬɶ ɧɚ ɝɨɪɿɧɧɹ;  
-  ɜɢɡɧɚɱɚɬɢ ɩɚɪɰɿɚɥɶɧɢɣ ɬɢɫɤ ɬɚ ɨɛ’єɦɧɭ ɞɨɥɸ ɛɭɞɶ-ɹɤɨɝɨ ɤɨɦɩɨɧɟɧɬɭ  
   ɩɪɨɞɭɤɬɿɜ ɡɝɨɪɹɧɧɹ;  
-  ɪɨɡɪɚɯɨɜɭɜɚɬɢ ɬɟɦɩɟɪɚɬɭɪɢ ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ ɛɟɡ ɜɪɚɯɭɜɚɧɧɹ ɬɚ ɡ ɜɪɚɯɭɜɚɧɧɹɦ  
   ɦɨɠɥɢɜɨʀ ɞɢɫɨɰɿɚɰɿʀ CO2 ɬɚ H2O;  
-  ɜɢɤɨɧɭɜɚɬɢ ɪɨɡɪɚɯɭɧɤɢ ɧɟɩɨɜɧɨɝɨ ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ ɡ ɭɬɜɨɪɟɧɧɹɦ ɬɚ ɛɟɡ  
   ɭɬɜɨɪɟɧɧɹ ɫɚɠɢɫɬɨɝɨ ɜɭɝɥɟɰɸ;  
- 
 
ɛɭɞɭɜɚɬɢ H-t ɞɿɚɝɪɚɦɭ ɩɨɜɧɨɝɨ ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ ɬɚ ɡɨɛɪɚɠɚɬɢ ɧɚ ɧɿɣ ɩɪɨɰɟɫɢ ɡ  
   ɩɪɨɞɭɤɬɚɦɢ ɡɝɨɪɹɧɧɹ;  
- ɛɟɡɩɨɦɢɥɤɨɜɨ ɜɢɡɧɚɱɚɬɢ ɬɢɩ ɩɪɢɫɬɪɨɸ ɞɥɹ ɫɩɚɥɸɜɚɧɧɹ ɩɚɥɢɜɚ, ɚɧɚɥɿɡɭɜɚɬɢ  
   ɩɟɪɟɜɚɝɢ ɬɚ ɧɟɞɨɥɿɤɢ ɬɚ ɨɫɧɨɜɧɿ ɬɟɩɥɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɭɞɶ-ɹɤɨɝɨ ɩɪɢɫɬɪɨɸ 
   ɩɪɢɡɧɚɱɟɧɨɝɨ ɞɥɹ ɫɩɚɥɸɜɚɧɧɹ ɨɪɝɚɧɿɱɧɨɝɨ ɩɚɥɢɜɚ; 
-  ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɨɬɪɢɦɚɧɿ ɡɧɚɧɧɹ ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɨɤɪɟɦɢɯ ɪɨɡɞɿɥɿɜ ɞɢɩɥɨɦɧɨɝɨ 
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3. ɉɪɨɝɪɚɦɚ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ  
 
Ɂɦɿɫɬɨɜɧɢɣ ɦɨɞɭɥь 1. Ɉɪɝɚɧɿɱɧɟ ɩɚɥɢɜɨ ɬɚ ɣɨɝɨ ɫɩɚɥɸɜɚɧɧɹ.  
 
Ɍɟɦɚ 1. ɉɚɥɢɜɨ ɬɚ ɣɨɝɨ ɡɧɚɱɟɧɧɹ ɭ ɧɚɪɨɞɧɨɦɭ ɝɨɫɩɨɞɚɪɫɬɜɿ ɤɪɚʀɧɢ.  
Ɉɫɧɨɜɧɿ ɩɨɧɹɬɬɹ ɬɚ ɤɥɚɫɢɮɿɤɚɰɿɹ ɩɚɥɢɜɚ. ɉɨɯɨɞɠɟɧɧɹ, ɜɢɞɨɛɭɜɚɧɧɹ, ɡɛɟɪɿɝɚɧɧɹ ɬɚ 
ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɨɪɝɚɧɿɱɧɨɝɨ ɩɚɥɢɜɚ. ɋɤɥɚɞ ɩɚɥɢɜɚ ɬɚ ɫɩɨɫɨɛɢ ɣɨɝɨ ɡɚɞɚɧɧɹ. Ɍɟɩɥɨɬɚ 
ɡɝɨɪɹɧɧɹ ɝɚɡɨɩɨɞɿɛɧɨɝɨ, ɬɜɟɪɞɨɝɨ (ɪɿɞɤɨɝɨ) ɩɚɥɢɜɚ ɬɚ ʀʀ ɜɢɡɧɚɱɟɧɧɹ. ɉɪɢɜɟɞɟɧɿ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ ɩɚɥɢɜɚ. 
 
Ɍɟɦɚ 2. Ɏɿɡɢɤɨ-ɬɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɚɡɨɩɨɞɿɛɧɨɝɨ, ɬɜɟɪɞɨɝɨ ɬɚ ɪɿɞɤɨɝɨ 
ɩɚɥɢɜɚ. 
  
Ɏɿɡɢɤɨ-ɬɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɚɡɨɩɨɞɿɛɧɨɝɨ, ɬɜɟɪɞɨɝɨ ɬɚ ɪɿɞɤɨɝɨ ɩɚɥɢɜɚ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɚ ɦɚɪɤɭɜɚɧɧɹ ɨɤɪɟɦɢɯ ɜɢɞɿɜ ɩɚɥɢɜɚ. ȼɭɝɿɥɥɹ: ɤɚɦ’ɹɧɟ, ɛɭɪɟ, 
ɚɧɬɪɚɰɢɬ. Ƚɨɪɸɱɿ ɫɥɚɧɰɿ. Ɍɨɪɮ. Ⱦɪɨɜɚ. Ɇɚɡɭɬ. ɉɪɢɪɨɞɧɿɣ ɬɚ ɩɨɩɭɬɧɿ 
ɧɚɮɬɨɩɪɨɦɢɫɥɨɜɿ ɝɚɡɢ. 
 
Ɍɟɦɚ 3. Ɇɚɬɟɪɿɚɥьɧɿ ɛɚɥɚɧɫɢ ɩɪɨɰɟɫɭ ɩɨɜɧɨɝɨ ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ. 
Ɋɨɡɪɚɯɭɧɤɢ ɩɨɜɧɨɝɨ ɝɨɪɿɧɧɹ ɝɚɡɨɩɨɞɿɛɧɨɝɨ, ɬɜɟɪɞɨɝɨ (ɪɿɞɤɨɝɨ) ɩɚɥɢɜɚ. Ɉɛɪɨɛɤɚ 
ɪɟɡɭɥɶɬɚɬɿɜ ɪɨɡɪɚɯɭɧɤɭ. ɋɤɥɚɞ ɿ ɤɿɥɶɤɿɫɬɶ ɩɪɨɞɭɤɬɿɜ ɩɨɜɧɨɝɨ ɡɝɨɪɹɧɧɹ ɩɚɥɢɜɚ. Ⱦɿɣɫɧɿ 
ɨɛ’єɦɢ ɩɪɨɞɭɤɬɿɜ ɡɝɨɪɹɧɧɹ ɩɚɥɢɜɚ. Ʉɨɟɮɿɰɿєɧɬ ɧɚɞɥɢɲɤɭ ɩɨɜɿɬɪɹ. Ɍɟɨɪɟɬɢɱɧɚ 
ɤɿɥɶɤɿɫɬɶ ɩɨɜɿɬɪɹ, ɳɨ ɧɟɨɛɯɿɞɧɚ ɞɥɹ ɩɨɜɧɨɝɨ ɡɝɨɪɹɧɧɹ ɨɞɢɧɢɰɿ ɤɿɥɶɤɨɫɬɿ ɩɚɥɢɜɚ. 
 
Ɍɟɦɚ 4. Ɍɟɦɩɟɪɚɬɭɪɢ ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ ɬɚ ɜɢɡɧɚɱɟɧɧɹ ɧɟɨɛɯɿɞɧɨɫɬɿ 
ɩɨɩɟɪɟɞɧьɨɝɨ ɩɿɞɿɝɪɿɜɭ ɤɨɦɩɨɧɟɧɬɿɜ ɝɨɪɿɧɧɹ. 
ɀɚɪɨɩɪɨɞɭɤɬɢɜɧɚ, ɤɚɥɨɪɢɦɟɬɪɢɱɧɚ, ɬɟɨɪɟɬɢɱɧɚ ɬɚ ɪɨɡɪɚɯɭɧɤɨɜɚ ɬɟɦɩɟɪɚɬɭɪɚ 
ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ. ɉɿɪɨɦɟɬɪɢɱɧɢɣ ɤɨɟɮɿɰɿєɧɬ. Ɍɟɦɩɟɪɚɬɭɪɚ ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ ɡ 
ɜɪɚɯɭɜɚɧɧɹɦ ɞɢɫɨɰɿɚɰɿʀ CO2 ɬɚ H2O, ɹɤɿ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɩɪɨɞɭɤɬɚɯ ɡɝɨɪɹɧɧɹ ɩɚɥɢɜɚ. 
ɇɟɨɛɯɿɞɧɿɫɬɶ ɩɨɩɟɪɟɞɧɶɨɝɨ ɩɿɞɿɝɪɿɜɭ ɤɨɦɩɨɧɟɧɬɿɜ ɝɨɪɿɧɧɹ. 
 
Ɍɟɦɚ 5. Ⱦɿɚɝɪɚɦɚ H-t ɩɨɜɧɨɝɨ ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ. 
ɉɪɢɡɧɚɱɟɧɧɹ H-t ɞɿɚɝɪɚɦɢ. ȼɢɡɧɚɱɟɧɧɹ ɟɧɬɚɥɶɩɿʀ ɩɪɨɞɭɤɬɿɜ ɡɝɨɪɹɧɧɹ ɩɚɥɢɜɚ ɩɪɢ 
ɪɿɡɧɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. ȼɢɡɧɚɱɟɧɧɹ ɤɚɥɨɪɢɦɟɬɪɢɱɧɨʀ ɬɟɦɩɟɪɚɬɭɪɢ ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ ɩɪɢ 
ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɦɩɟɪɚɬɭɪ ɩɨɩɟɪɟɞɧɶɨɝɨ ɩɿɞɿɝɪɿɜɭ ɤɨɦɩɨɧɟɧɬɿɜ ɝɨɪɿɧɧɹ ɡɚ 
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Ɍɟɦɚ 6. ɇɟɩɨɜɧɟ ɝɨɪɿɧɧɹ ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɩɚɥɢɜɚ. 
ɇɟɩɨɜɧɟ ɝɨɪɿɧɧɹ ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɩɚɥɢɜɚ ɛɟɡ ɭɬɜɨɪɟɧɧɹ ɫɚɠɢɫɬɨɝɨ ɜɭɝɥɟɰɸ. 
ɇɟɩɨɜɧɟ ɝɨɪɿɧɧɹ ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɩɚɥɢɜɚɡ ɭɬɜɨɪɟɧɧɹɦ ɫɚɠɢɫɬɨɝɨ ɜɭɝɥɟɰɸ. ɋɤɥɚɞ 
ɩɪɨɞɭɤɬɿɜ ɧɟɩɨɜɧɨɝɨ ɝɨɪɿɧɧɹ. 
 
 
Ɂɦɿɫɬɨɜɧɢɣ ɦɨɞɭɥь 2. ɉɪɢɫɬɪɨʀ ɞɥɹ ɫɩɚɥɸɜɚɧɧɹ ɨɪɝɚɧɿɱɧɨɝɨ ɩɚɥɢɜɚ.  
 
Ɍɟɦɚ 7. Ɍɨɩɤɢ ɞɥɹ ɫɩɚɥɸɜɚɧɧɹ ɪɿɞɤɨɝɨ, ɬɜɟɪɞɨɝɨ ɬɚ ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɩɚɥɢɜɚ. 
ɋɯɟɦɢ ɫɩɨɫɨɛɿɜ ɫɩɚɥɸɜɚɧɧɹ ɩɚɥɢɜɚ. Ʉɥɚɫɢɮɿɤɚɰɿɹ ɬɨɩɨɤ. Ɍɨɩɤɢ ɡ ɧɟɪɭɯɨɦɢɦ ɬɚ 
ɪɭɯɨɦɢɦ ɲɚɪɨɦ ɩɚɥɢɜɚ. Ɍɨɩɤɢ ɡ ɪɭɯɨɦɢɦ ɩɨɯɢɥɢɦ ɲɚɪɨɦ ɩɚɥɢɜɚ. Ɍɨɩɤɢ ɞɥɹ 
ɫɩɚɥɸɜɚɧɧɹ ɩɚɥɢɜɚ ɮɚɤɟɥɶɧɢɦ ɫɩɨɫɨɛɨɦ. Ɍɨɩɤɢ ɞɥɹ ɫɩɚɥɸɜɚɧɧɹ ɪɿɞɤɨɝɨ ɬɚ 
ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɩɚɥɢɜɚ. ɉɚɪɚɦɟɬɪɢ, ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɪɨɛɨɬɭ ɬɨɩɨɤ. 
 
Ɍɟɦɚ 8. ɉɪɢɫɬɪɨʀ ɞɥɹ ɫɩɚɥɸɜɚɧɧɹ ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɩɚɥɢɜɚ (ɩɚɥьɧɢɤɢ). 
Ʉɥɚɫɢɮɿɤɚɰɿɹ ɩɚɥɶɧɢɤɿɜ. Ɉɫɧɨɜɧɿ ɜɢɦɨɝɢ, ɹɤɿ ɜɢɫɭɜɚɸɬɶɫɹ ɞɨ ɩɚɥɶɧɢɤɿɜ. 
Іɧɠɟɤɬɨɪɧɿ ɩɚɥɶɧɢɤɢ. ɉɚɧɟɥɶɧɿ ɛɟɡɮɚɤɟɥɶɧɿ ɩɚɥɶɧɢɤɢ. ɑɚɲɨɩɨɞɿɛɧɿ ɤɟɪɚɦɿɱɧɿ 
ɩɚɥɶɧɢɤɢ. ɉɚɥɶɧɢɤɢ ɬɢɩɭ «ɬɪɭɛɚ ɜ ɬɪɭɛɿ». ɉɟɪɟɜɚɝɢ ɬɚ ɧɟɞɨɥɿɤɢ ɪɿɡɧɢɯ ɜɢɞɿɜ 
ɩɚɥɶɧɢɤɿɜ. Ɋɚɞɿɚɰɿɣɧɿ ɬɪɭɛɢ. 
 
Ɍɟɦɚ 9. ɉɪɢɫɬɪɨʀ ɞɥɹ ɫɩɚɥɸɜɚɧɧɹ ɪɿɞɤɨɝɨ ɩɚɥɢɜɚ (ɮɨɪɫɭɧɤɢ).  
Ʉɥɚɫɢɮɿɤɚɰɿɹ ɮɨɪɫɭɧɨɤ. Ɉɫɧɨɜɧɿ ɜɢɦɨɝɢ, ɹɤɿ ɜɢɫɭɜɚɸɬɶɫɹ ɞɨ ɮɨɪɫɭɧɨɤ. Ɏɨɪɫɭɧɤɢ 
ɧɢɡɶɤɨɝɨ ɬɚ ɜɢɫɨɤɨɝɨ ɬɢɫɤɭ. Ʉɨɦɛɿɧɨɜɚɧɿ ɝɚɡɨ-ɦɚɡɭɬɧɿ ɮɨɪɫɭɧɤɢ (ɩɚɥɶɧɢɤɢ). 
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 ɿ ɬɟɦ         
Ʉɿɥɶɤɿɫɬɶ ɝɨɞɢɧ 
ɞɟɧɧɚ ɮɨɪɦɚ ɡɚɨɱɧɚ ɮɨɪɦɚ 
ɭɫɶɨɝɨ ɭ ɬɨɦɭ ɱɢɫɥɿ  ɭɫɶɨɝɨ ɭ ɬɨɦɭ ɱɢɫɥɿ ɥ ɩ ɥɚɛ ɿɧɞ ɫ.ɪ. ɥ ɩ  ɥɚɛ ɿɧɞ ɫ.ɪ. 
1 2 3 4 5 6 7 8 9 10  11 12 13 
Ɇɨɞɭɥь 1 
Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 1. Ɉɪɝɚɧɿɱɧɟ ɩɚɥɢɜɨ ɬɚ ɣɨɝɨ ɫɩɚɥɸɜɚɧɧɹ 
Ɍɟɦɚ 1. ɉɚɥɢɜɨ ɬɚ 
ɣɨɝɨ ɡɧɚɱɟɧɧɹ ɭ 
ɧɚɪɨɞɧɨɦɭ 
ɝɨɫɩɨɞɚɪɫɬɜɿ ɤɪɚʀɧɢ. 
11 3 2 - - 6 11 - 1 - - 10 




ɬɜɟɪɞɨɝɨ ɬɚ ɪɿɞɤɨɝɨ 
ɩɚɥɢɜɚ. 
11 4 - - - 7 11 1 - - - 10 




16 3 4   -   - 9 16   - 2  -   - 14 
Ɍɟɦɚ 4. Ɍɟɦɩɟɪɚɬɭɪɢ 




ɤɨɦɩɨɧɟɧɬɿɜ ɝɨɪɿɧɧɹ.  
14 3 2   -   - 9 14 - 2   -   - 12 
Ɍɟɦɚ 5. Ⱦɿɚɝɪɚɦɚ H-t 
ɩɨɜɧɨɝɨ ɝɨɪɿɧɧɹ 
ɩɚɥɢɜɚ. 
7 2 -   -   - 5 7 - - - - 7 
Ɍɟɦɚ 6. ɇɟɩɨɜɧɟ 
ɝɨɪɿɧɧɹ ɝɚɡɨɩɨɞɿɛɧɨɝɨ 
ɩɚɥɢɜɚ. 
11 2 2   -   - 7 11   - 1   -   - 10 
Ɋɚɡɨɦ ɡɚ ɡɦɿɫɬɨɜɢɦ 
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ɩɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥɢɰɿ 
1 2 3 4 5 6 7 8 9 10 11 12 13 
Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 2. ɉɪɢɫɬɪɨʀ ɞɥɹ ɫɩɚɥɸɜɚɧɧɹ ɨɪɝɚɧɿɱɧɨɝɨ ɩɚɥɢɜɚ 




16 3 2 - - 11 16 - 2 - - 14 




17 4 2 - - 11 17  1  1   -   - 15 
Ɍɟɦɚ 9. ɉɪɢɫɬɪɨʀ ɞɥɹ 
ɫɩɚɥɸɜɚɧɧɹ ɪɿɞɤɨɝɨ 
ɩɚɥɢɜɚ (ɮɨɪɫɭɧɤɢ). 
17 4 2 - - 11 17   -  1   -   - 16 
Ɋɚɡɨɦ ɡɚ ɡɦɿɫɬɨɜɢɦ 
ɦɨɞɭɥɟɦ 2 50 11 6 - - 33 50  1 4 - - 45 
Ɇɨɞɭɥь 2 
ІɇȾɁ - - - - - - - - - - - - 











ɞɟɧɧɚ ɮɨɪɦɚ  ɧɚɜɱɚɧɧɹ 
ɡɚɨɱɧɚ 
 ɮɨɪɦɚ  
 ɧɚɜɱɚɧɧɹ 
1 2 3 4 
Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 1. Ɉɪɝɚɧɿɱɧɟ ɩɚɥɢɜɨ ɬɚ ɣɨɝɨ ɫɩɚɥɸɜɚɧɧɹ 
 1. 
Ɍɟɦɚ 1. Ɋɨɡɪɚɯɭɧɨɤ ɫɤɥɚɞɭ ɬɜɟɪɞɨɝɨ (ɪɿɞɤɨɝɨ) ɬɚ 
ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɩɚɥɢɜɚ.  2 1 
 2. 
Ɍɟɦɚ 3. Ɋɨɡɪɚɯɭɧɨɤ ɝɨɪɿɧɧɹ ɬɜɟɪɞɨɝɨ (ɪɿɞɤɨɝɨ) ɬɚ 
ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɩɚɥɢɜɚ. 4 2 
 3. 
Ɍɟɦɚ 4. ȼɢɡɧɚɱɟɧɧɹ ɠɚɪɨɩɪɨɞɭɤɬɢɜɧɨʀ, 
ɤɚɥɨɪɢɦɟɬɪɢɱɧɨʀ, ɬɟɨɪɟɬɢɱɧɨʀ ɬɚ ɪɨɡɪɚɯɭɧɤɨɜɨʀ 
ɬɟɦɩɟɪɚɬɭɪɢ ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ. 
2 2 
 4. 
Ɍɟɦɚ 6. Ɋɨɡɪɚɯɭɧɨɤ ɧɟɩɨɜɧɨɝɨ ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ ɛɟɡ 
ɭɬɜɨɪɟɧɧɹ ɫɚɠɢɫɬɨɝɨ ɜɭɝɥɟɰɸ. 2 1 
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ɩɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥɢɰɿ 
1 2 3 4 
Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 2. ɉɪɢɫɬɪɨʀ ɞɥɹ ɫɩɚɥɸɜɚɧɧɹ ɨɪɝɚɧɿɱɧɨɝɨ ɩɚɥɢɜɚ 
5. Ɍɟɦɚ 7. Ɋɨɡɪɚɯɭɧɨɤ ɩɚɪɚɦɟɬɪɿɜ ɬɨɩɨɤ. 2 2 
6. Ɍɟɦɚ 8. Ɋɨɡɪɚɯɭɧɨɤ ɬɚ ɜɢɛɿɪ ɩɚɥɶɧɢɤɿɜ. 2 1 
7. Ɍɟɦɚ 9. Ɋɨɡɪɚɯɭɧɨɤ ɬɚ ɜɢɛɿɪ ɮɨɪɫɭɧɨɤ. 2 1 
Ɋɚɡɨɦ ɡɚ ɡɦɿɫɬɨɜɢɦ ɦɨɞɭɥɟɦ 2 6 4 
Ɋɚɡɨɦ 16 10 
 
 
6.  ɋɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ 
 
Ɋɨɡɩɨɞɿɥ ɝɨɞɢɧ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ: 
ɉɿɞɝɨɬɨɜɤɚ ɞɨ ɚɭɞɢɬɨɪɧɢɯ ɡɚɧɹɬɶ –  0,5 ɝɨɞ/1 ɝɨɞ. ɡɚɧɹɬь  
- ɞɥɹ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ – 22 ɝɨɞ. 
- ɞɥɹ ɡɚɨɱɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ – 6 ɝɨɞ. 
ɉɿɞɝɨɬɨɜɤɚ ɞɨ ɤɨɧɬɪɨɥɶɧɢɯ ɡɚɯɨɞɿɜ – 6 ɝɨɞ. ɧɚ 1 ɤɪɟɞɢɬ ЄɄɌɋ – 24 ɝɨɞ. 
ȼɫɶɨɝɨ ɞɥɹ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ – 46 ɝɨɞ. 
ȼɫɶɨɝɨ ɞɥɹ ɡɚɨɱɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ – 30 ɝɨɞ. 










ɞɟɧɧɚ ɮɨɪɦɚ ɧɚɜɱɚɧɧɹ 
ɡɚɨɱɧɚ ɮɨɪɦɚ ɧɚɜɱɚɧɧɹ 
1 2 3 4 
Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 1. Ɉɪɝɚɧɿɱɧɟ ɩɚɥɢɜɨ ɬɚ ɣɨɝɨ ɫɩɚɥɸɜɚɧɧɹ 
 1. 
Ɍɟɦɚ 1. ɉɚɥɢɜɨ ɬɚ ɣɨɝɨ ɡɧɚɱɟɧɧɹ ɭ ɧɚɪɨɞɧɨɦɭ 
ɝɨɫɩɨɞɚɪɫɬɜɿ ɤɪɚʀɧɢ.  2 4 
 2. 
Ɍɟɦɚ 2. Ɏɿɡɢɤɨ-ɬɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɚɡɨɩɨɞɿɛɧɨɝɨ, 
ɬɜɟɪɞɨɝɨ ɬɚ ɪɿɞɤɨɝɨ ɩɚɥɢɜɚ. 3 6 
 3. 
Ɍɟɦɚ 3. Ɇɚɬɟɪɿɚɥɶɧɿ ɛɚɥɚɧɫɢ ɩɪɨɰɟɫɭ ɩɨɜɧɨɝɨ ɝɨɪɿɧɧɹ 
ɩɚɥɢɜɚ. 4 10 
4. 
Ɍɟɦɚ 4. Ɍɟɦɩɟɪɚɬɭɪɢ ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ ɬɚ ɜɢɡɧɚɱɟɧɧɹ 
ɧɟɨɛɯɿɞɧɨɫɬɿ ɩɨɩɟɪɟɞɧɶɨɝɨ ɩɿɞɿɝɪɿɜɭ ɤɨɦɩɨɧɟɧɬɿɜ 
ɝɨɪɿɧɧɹ. 
4 10 
5. Ɍɟɦɚ 5. Ⱦɿɚɝɪɚɦɚ H-t ɩɨɜɧɨɝɨ ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ. 2 8 
6. Ɍɟɦɚ 6. ɇɟɩɨɜɧɟ ɝɨɪɿɧɧɹ ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɩɚɥɢɜɚ. 3 10 
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                                                                                                                                   ɩɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥɢɰɿ 
1 2 3 4 
7. 
Ɍɟɦɚ 7. Ɍɨɩɤɢ ɞɥɹ ɫɩɚɥɸɜɚɧɧɹ ɪɿɞɤɨɝɨ, ɬɜɟɪɞɨɝɨ ɬɚ 
ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɩɚɥɢɜɚ. 4 10 
8. 
Ɍɟɦɚ 8. ɉɪɢɫɬɪɨʀ ɞɥɹ ɫɩɚɥɸɜɚɧɧɹ ɝɚɡɨɩɨɞɿɛɧɨɝɨ 
ɩɚɥɢɜɚ (ɩɚɥɶɧɢɤɢ). 4 10 
9. 
Ɍɟɦɚ 9. ɉɪɢɫɬɪɨʀ ɞɥɹ ɫɩɚɥɸɜɚɧɧɹ ɪɿɞɤɨɝɨ ɩɚɥɢɜɚ 
(ɮɨɪɫɭɧɤɢ). 4 10 
Ɋɚɡɨɦ ɡɚ ɡɦɿɫɬɨɜɢɦ ɦɨɞɭɥɟɦ 2 12 30 
Ɋɚɡɨɦ 30 78 
 
  
7. Ɇɟɬɨɞɢ ɧɚɜɱɚɧɧɹ 
 
Ⱦɥɹ ɜɢɤɥɚɞɚɧɧɹ ɥɟɤɰɿɣɧɨɝɨ ɤɭɪɫɭ ɪɨɡɪɨɛɥɟɧɢɣ ɿɥɸɫɬɪɚɬɢɜɧɢɣ ɦɚɬɟɪɿɚɥ, 
ɡɞɿɣɫɧɸєɬɶɫɹ ɚɧɚɥɿɡ ɬɚ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɩɪɨɛɥɟɦɧɢɯ ɩɢɬɚɧɶ. ɇɚ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɬɹɯ 
ɪɨɡɜ’ɹɡɭɸɬɶɫɹ ɫɢɬɭɚɰɿɣɧɿ ɡɚɞɚɱɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɤɚɥɶɤɭɥɹɬɨɪɿɜ ɬɚ ȿɈɆ. Ⱦɥɹ ɰɶɨɝɨ 
ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɫɩɟɰɿɚɥɶɧɨ ɪɨɡɪɨɛɥɟɧɢɣ ɤɨɪɨɬɤɢɣ (ɨɩɨɪɧɢɣ) ɤɨɧɫɩɟɤɬ ɥɟɤɰɿɣ ɭ 
ɜɢɝɥɹɞɿ ɨɤɪɟɦɢɯ ɤɚɪɬɨɤ ɿ ɩɪɨɡɿɪɨɤ ɞɥɹ ɤɨɠɧɨʀ ɬɟɦɢ. ɇɚ ɤɚɪɬɤɚɯ ɿ ɩɪɨɡɿɪɤɚɯ ɱɿɬɤɨ 
ɡɨɛɪɚɠɟɧɿ ɧɟɨɛɯɿɞɧɿ ɪɢɫɭɧɤɢ, ɧɚɩɢɫɚɧɿ ɨɫɧɨɜɧɿ ɮɨɪɦɭɥɢ, ɤɨɪɨɬɤɨ ɩɪɢɜɟɞɟɧɿ 
ɩɨɬɪɿɛɧɿ ɜɢɡɧɚɱɟɧɧɹ.  
ɇɚ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɬɹɯ ɫɬɭɞɟɧɬɢ ɡɞɨɛɭɜɚɸɬɶ ɧɚɜɢɤɢ ɪɨɡɪɚɯɭɧɤɿɜ ɫɤɥɚɞɭ 
ɬɜɟɪɞɨɝɨ (ɪɿɞɤɨɝɨ) ɬɚ ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɩɚɥɢɜɚ, ɪɨɡɪɚɯɭɧɤɭ ɩɨɜɧɨɝɨ ɬɚ ɧɟɩɨɜɧɨɝɨ 
ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ ɬɚ ɜɢɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪ ɝɨɪɿɧɧɹ ɩɚɥɢɜɚ, ɚ ɬɚɤɨɠ ɪɨɡɪɚɯɭɧɤɭ ɬɚ 
ɜɢɛɨɪɭ ɩɪɢɫɬɪɨʀɜ ɞɥɹ ɫɩɚɥɸɜɚɧɧɹ ɩɚɥɢɜɚ. Ⱦɥɹ ɩɟɪɟɜɿɪɤɢ ɩɪɚɜɢɥɶɧɨɝɨ ɜɢɤɨɧɚɧɧɹ 
ɪɨɡɪɚɯɭɧɤɿɜ ɫɬɭɞɟɧɬɚɦɢ, ɪɨɡɪɨɛɥɟɧɢɣ ɩɚɤɟɬ ɩɪɢɤɥɚɞɧɢɯ ɩɪɨɝɪɚɦ ɞɥɹ ɉȿɈɆ:     
«PAL 2 NEW», «NEPGORWI», «URNEPGOR», «NEPGORS», «DISTEMPK», 
«DISTEMPR», «RECIRC», «NEOBPOD». 
ɇɚ ɥɟɤɰɿɣɧɢɯ ɡɚɧɹɬɬɹɯ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɨɩɨɪɧɿ ɤɨɧɫɩɟɤɬɢ ɥɟɤɰɿɣ, ɤɨɞɨɫɤɨɩ 
ɬɚ ɦɭɥɶɬɢɦɟɞɿɣɧɢɣ ɩɪɨɟɤɬɨɪ.  
   
 
8. Ɇɟɬɨɞɢ ɤɨɧɬɪɨɥɸ 
 
Ʉɨɧɬɪɨɥɶ ɡɧɚɧɶ ɫɬɭɞɟɧɬɿɜ ɡ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ ɡɞɿɣɫɧɸєɬɶɫɹ ɜ ɭɫɧɿɣ ɿ 
ɩɢɫɶɦɨɜɿɣ ɮɨɪɦɿ, ɚ ɬɚɤɨɠ ɲɥɹɯɨɦ ɬɟɫɬɭɜɚɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ. 
ɉɨɬɨɱɧɢɣ ɤɨɧɬɪɨɥɶ ɡɧɚɧɶ ɫɬɭɞɟɧɬɿɜ ɡɚ ɡɦɿɫɬɨɜɢɦɢ ɦɨɞɭɥɹɦɢ ɡ ɧɚɜɱɚɥɶɧɨʀ 
ɞɢɫɰɢɩɥɿɧɢ ɩɪɨɜɨɞɢɬɶɫɹ ɭ ɐɟɧɬɪɿ ɧɟɡɚɥɟɠɧɨɝɨ ɨɰɿɧɸɜɚɧɧɹ ɡɧɚɧɶ ɭ ɬɟɫɬɨɜɿɣ ɮɨɪɦɿ 
ɬɚ ɜɤɥɸɱɚє ɬɟɨɪɟɬɢɱɧɭ ɿ ɩɪɚɤɬɢɱɧɭ ɱɚɫɬɢɧɭ. Ɍɟɨɪɟɬɢɱɧɚ ɱɚɫɬɢɧɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ 
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ɪɿɜɧɹ (ɞɜɿ ɬɚ ɛɿɥɶɲɟ ɩɪɚɜɢɥɶɧɢɯ ɜɿɞɩɨɜɿɞɟɣ ɡ ɩ’ɹɬɢ ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ). ɉɪɚɤɬɢɱɧɚ 
ɱɚɫɬɢɧɚ ɩɟɪɟɞɛɚɱɚє ɪɨɡɜ’ɹɡɨɤ ɡɚɞɚɱɿ ɬɚ ɨɬɪɢɦɚɧɧɹɦ ɤɨɧɤɪɟɬɧɨʀ ɜɿɞɩɨɜɿɞɿ ɡ ɡɚɩɢɫɨɦ  
ɪɨɡɜ’ɹɡɤɭ. 
Ʉɨɧɬɪɨɥɶ ɪɨɛɨɬɢ ɫɬɭɞɟɧɬɿɜ ɩɪɨɜɨɞɢɬɶɫɹ ɡɚ ɬɚɤɢɦɢ ɜɢɞɚɦɢ ɪɨɛɿɬ: 
- ɧɚɹɜɧɿɫɬɶ ɥɟɤɰɿɣɧɨɝɨ ɦɚɬɟɪɿɚɥɭ – ɲɥɹɯɨɦ ɩɟɪɟɝɥɹɞɭ ɤɨɧɫɩɟɤɬɿɜ; 
- ɪɨɛɨɬɚ ɧɚ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɬɹɯ – ɲɥɹɯɨɦ ɭɫɧɨɝɨ ɨɩɢɬɭɜɚɧɧɹ ɬɚ ɩɟɪɟɜɿɪɤɢ 
ɜɢɤɨɧɚɧɢɯ ɩɪɚɤɬɢɱɧɢɯ ɡɚɜɞɚɧɶ; 
- ɩɿɞɝɨɬɨɜɤɚ ɬɚ ɩɪɟɡɟɧɬɚɰɿɹ ɪɟɮɟɪɚɬɭ, ɦɿɧɿ ɥɟɤɰɿʀ; 
- ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɜɢɞɚɧɧɹ ɧɚɭɤɨɜɢɯ ɫɬɚɬɟɣ, ɬɟɡ ɞɥɹ ɭɱɚɫɬɿ ɜ ɤɨɧɮɟɪɟɧɰɿɹɯ; 
- ɭɱɚɫɬɶ ɭ ɤɨɧɤɭɪɫɚɯ, ɨɥɿɦɩɿɚɞɚɯ; 
- ɩɿɞɫɭɦɤɨɜɢɣ ɡɚɥɿɤ. 
ɍɫɿ ɮɨɪɦɢ ɤɨɧɬɪɨɥɸ ɜɤɥɸɱɟɧɿ ɞɨ 100-ɛɚɥɶɧɨʀ ɲɤɚɥɢ ɨɰɿɧɸɜɚɧɧɹ. 
ɉɿɞɫɭɦɤɨɜɢɣ ɤɨɧɬɪɨɥɶ ɡɧɚɧɶ ɫɬɭɞɟɧɬɿɜ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ ɩɪɨɜɨɞɢɬɶɫɹ ɜ 
ɤɿɧɰɿ 5-ɝɨ ɫɟɦɟɫɬɪɭ, ɚ ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɡɚɨɱɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ ɜ ɤɿɧɰɿ 6-ɝɨ ɫɟɦɟɫɬɪɭ 
ɲɥɹɯɨɦ ɫɤɥɚɞɚɧɧɹ ɡɚɥɿɤɭ. 
Ɉɰɿɧɸɜɚɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɩɨɬɨɱɧɨʀ ɪɨɛɨɬɢ (ɡɚɜɞɚɧɶ, ɳɨ ɜɢɤɨɧɭɸɬɶɫɹ ɧɚ 
ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɬɹɯ, ɪɟɡɭɥɶɬɚɬɢ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɫɬɭɞɟɧɬɿɜ) ɩɪɨɜɨɞɢɬɶɫɹ ɡɚ 
ɬɚɤɢɦɢ ɤɪɢɬɟɪɿɹɦɢ: 
1. Ɋɨɡɪɚɯɭɧɤɨɜɿ ɡɚɜɞɚɧɧɹ, ɡɚɞɚɱɿ, ɥɚɛɨɪɚɬɨɪɧɿ ɪɨɛɨɬɢ (ɭ % ɜɿɞ ɤɿɥɶɤɨɫɬɿ ɛɚɥɿɜ, 
ɜɢɞɿɥɟɧɢɯ ɧɚ ɡɚɜɞɚɧɧɹ ɿɡ ɡɚɨɤɪɭɝɥɟɧɧɹɦ ɞɨ ɰɿɥɨɝɨ ɱɢɫɥɚ): 
0 % – ɡɚɜɞɚɧɧɹ ɧɟ ɜɢɤɨɧɚɧɨ; 
40% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɱɚɫɬɤɨɜɨ ɬɚ ɦɿɫɬɢɬɶ ɫɭɬɬєɜɿ ɩɨɦɢɥɤɢ ɦɟɬɨɞɢɱɧɨɝɨ 
ɚɛɨ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɯɚɪɚɤɬɟɪɭ; 
60% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɩɨɜɧɿɫɬɸ, ɚɥɟ ɦɿɫɬɢɬɶ ɫɭɬɬєɜɿ ɩɨɦɢɥɤɢ ɭ 
ɪɨɡɪɚɯɭɧɤɚɯ ɚɛɨ ɜ ɦɟɬɨɞɢɰɿ; 
80% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɩɨɜɧɿɫɬɸ ɿ ɜɱɚɫɧɨ, ɩɪɨɬɟ ɦɿɫɬɢɬɶ ɨɤɪɟɦɿ ɧɟɫɭɬɬєɜɿ 
ɧɟɞɨɥɿɤɢ (ɪɨɡɦɿɪɧɨɫɬɿ, ɜɢɫɧɨɜɤɢ, ɨɮɨɪɦɥɟɧɧɹ ɬɨɳɨ); 
100% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɩɪɚɜɢɥɶɧɨ, ɜɱɚɫɧɨ ɿ ɛɟɡ ɡɚɭɜɚɠɟɧɶ. 
2. ɋɢɬɭɚɰɿɣɧɿ ɜɩɪɚɜɢ, ɤɨɧɤɪɟɬɧɿ ɫɢɬɭɚɰɿʀ ɬɚ ɿɧɲɿ ɡɚɜɞɚɧɧɹ ɬɜɨɪɱɨɝɨ ɯɚɪɚɤɬɟɪɭ 
(ɭ % ɜɿɞ ɤɿɥɶɤɨɫɬɿ ɛɚɥɿɜ, ɜɢɞɿɥɟɧɢɯ ɧɚ ɡɚɜɞɚɧɧɹ ɿɡ ɡɚɨɤɪɭɝɥɟɧɧɹɦ ɞɨ ɰɿɥɨɝɨ ɱɢɫɥɚ): 
0% – ɡɚɜɞɚɧɧɹ ɧɟ ɜɢɤɨɧɚɧɨ; 
40% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɱɚɫɬɤɨɜɨ, ɜɢɫɧɨɜɤɢ ɧɟ ɚɪɝɭɦɟɧɬɨɜɚɧɿ ɿ ɧɟ ɤɨɧɤɪɟɬɧɿ, 
ɡɜɿɬ ɩɿɞɝɨɬɨɜɥɟɧɨ ɧɟɞɛɚɥɨ; 
60% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɩɨɜɧɿɫɬɸ, ɜɢɫɧɨɜɤɢ ɦɿɫɬɹɬɶ ɨɤɪɟɦɿ ɧɟɞɨɥɿɤɢ, 
ɫɭɞɠɟɧɧɹ ɫɬɭɞɟɧɬɚ ɧɟ ɞɨɫɬɚɬɧɶɨ ɚɪɝɭɦɟɧɬɨɜɚɧɿ, ɡɜɿɬ ɩɿɞɝɨɬɨɜɥɟɧɨ ɡ ɧɟɡɧɚɱɧɢɦ 
ɜɿɞɯɢɥɟɧɧɹɦ ɜɿɞ ɜɢɦɨɝ;  
80% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɩɨɜɧɿɫɬɸ ɿ ɜɱɚɫɧɨ, ɩɪɨɬɟ ɦɿɫɬɢɬɶ ɨɤɪɟɦɿ ɧɟɫɭɬɬєɜɿ 
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100% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɩɪɚɜɢɥɶɧɨ, ɜɱɚɫɧɨ ɿ ɛɟɡ ɡɚɭɜɚɠɟɧɶ. 
 
9. Ɋɨɡɩɨɞɿɥ ɛɚɥɿɜ, ɹɤɿ ɨɬɪɢɦɭɸɬь ɫɬɭɞɟɧɬɢ 
 
ɉɨɬɨɱɧɟ ɬɟɫɬɭɜɚɧɧɹ ɬɚ ɫɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ ɋɭɦɚ 
Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ № 1 Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ № 2 
Ɍ1 Ɍ2 Ɍ3 Ɍ4 Ɍ5 Ɍ6 Ɍ7 Ɍ8 Ɍ9 
100 8 15 15 11 8 8 10 15 10 
65 35 
Ɍ1, Ɍ2... Ɍ12 — ɬɟɦɢ ɡɦɿɫɬɨɜɢɯ ɦɨɞɭɥɿɜ. 
 
ɒɤɚɥɚ ɨɰɿɧɸɜɚɧɧɹ 
ɋɭɦɚ ɛɚɥɿɜ ɡɚ ɜɫɿ 
ɮɨɪɦɢ ɧɚɜɱɚɥɶɧɨʀ 
ɞɿɹɥɶɧɨɫɬɿ 














ɧɟɡɚɞɨɜɿɥɶɧɨ ɡ ɦɨɠɥɢɜɿɫɬɸ 
ɩɨɜɬɨɪɧɨɝɨ ɫɤɥɚɞɚɧɧɹ 













10. Ɇɟɬɨɞɢɱɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ 
 
Ɇɟɬɨɞɢɱɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ «ɉɚɥɢɜɨ ɬɚ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ 
ɣɨɝɨ ɫɩɚɥɸɜɚɧɧɹ» ɜɤɥɸɱɚє: 
    1. Ɉɩɨɪɧɢɣ ɤɨɧɫɩɟɤɬ ɥɟɤɰɿɣ (ɭ еɥеɤɬɪɨɧɧɨɦɭ ɬа ɩаɩеɪɨвɨɦɭ ɧɨɫієві) ɩɨ ɜɫɿɯ 
ɬɟɦɚɯ ɤɭɪɫɭ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɿ ɞɥɹ ɫɚɦɨɫɬɿɣɧɨɝɨ ɜɢɜɱɟɧɧɹ. 
  2. ɉɚɤɟɬɢ ɬɟɫɬɨɜɢɯ ɡɚɜɞɚɧɶ ɩɨ ɤɨɠɧɿɣ ɬɟɦɿ ɿ ɜ ɰɿɥɨɦɭ ɩɨ ɜɫɶɨɦɭ ɤɭɪɫɭ 
ɞɢɫɰɢɩɥɿɧɢ. 
  3.  ɉɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɞɢɫɰɢɩɥɿɧɢ ɩɚɤɟɬɨɦ ɩɪɢɤɥɚɞɧɢɯ ɩɪɨɝɪɚɦ ɩɨ 
ɪɨɡɪɚɯɭɧɤɚɦ ɧɚ ȿɈɆ. 
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12. ȱɧɮɨɪɦɚɰɿɣɧɿ ɪɟɫɭɪɫɢ 
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